Effect of fructose-rich high-fat diet on glucose sensitivity and atherosclerosis in nonhuman primate.
The present study examined a new model of impaired glucose tolerance (IGT) in a nonhuman primate fed with a high-fructose and high-fat (HFF) diet that contained 15% lard, 31% fructose, and 1% cholesterol. Female cynomolgus monkeys (age, 3-4 years) were divided into two groups: 1) those fed with normal control diet (N = 5) and 2) those fed with HFF diet (N = 5). In the HFF diet group, total cholesterol and low-density lipoprotein cholesterol in blood were significantly increased four- to fivefold when compared with the normal control diet group. No difference in the blood glucose, insulin, hemoglobin A1c, and triglyceride levels was detected between the two groups. Plasma levels of adiponectin, but not of resistin, were significantly higher in HFF diet at 20 weeks after HFF diet feeding. Oral glucose tolerance test was performed before HFF diet feeding and at 12 and 24 weeks after HFF diet feeding, but no significant changes in glucose sensitivity were observed even 24 weeks after HFF diet feeding. Twenty-four weeks after HFF diet feeding, accumulated foam cells and infiltrated macrophages were histologically detected in the thoracic aorta, in addition to a fatty liver. Interestingly, the pancreatic beta cells appeared normal in the HFF diet group. These results show that a chronic HFF diet does not induce IGT but can cause atherosclerotic lesions in conjunction with the generation of a fatty liver phenotype in cynomolgus monkey; however, the present results are very preliminary and they need to be validated in larger-scale studies in the future.